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[57) ABSTRACT

The binder content of bituminous building materials,
especially asphalts is determined. To enable samples of
relatively great mass to be analyzed within compara-
tively little time, the binder is removed from the sample
by thermal degradation. The binder content is then
calculated from the weight loss which the sample un-
dergoes due to the thermal decomposition.

4 Claims, 3 Drawing Sheets
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METHOD FOR DETERMINING THE BINDER
CONTENT OF BITUMINOUS BUILDING
MATERIALS

The invention relates to a method and an apparatus
for determining the binder content of bituminous build-
ing materials, especially asphalts, wherein a sample of
the building matenal is weighed, the binder i1s removed
from the sample, the sample is reweighed, and the
binder content is determined from the weight loss of the
sample due to removal of the binder.

The development of such methods is a result of the
scarcity of raw materials which has been constantly
increasing in recent times, and of the often great amount
of unusable scrap material. In road building there has
often been a call for reusing old paving material in the
improvement of old pavements or in the production of
new pavements, for exampie by adding to the usual
fresh mixtures of rock (e.g., basalt, sand or the like),
additive materials or fillers (e.g., imestone) and binders
(pure bitumen, as a rule), and preparing hot asphalt
concrete together with them in a special drying and
‘mixing apparatus (DE-OS 36 16 995).

A bituminous matenal made by adding old material
must satisfy the same quality requirements as one made
without the addition of old material. To be able to sat-
isfy these requirements it is necessary to know the com-
position of the old material as regards 1ts binder content,
the grain size distribution and the content of additives,
since only then can the proportions of the fresh starting
materials on the one hand and of the old matenal on the
other be precisely controlled.

In one known method of the kind described above,
the removal of the binding agent from the sample 1s
performed by extraction with a solvent. The time re-
quired for such analysis i1s quite long, and 1s unaccept-
able, especially for the analysis of large samples of about

one to five kilograms. Besides, the use of solvents is 44

undesirable for environmental reasons. If the analysis of

the binder content, however, is performed using a neu-
tron probe in the likewise-known isotope determination,
the binder content can indeed be determined 1n a very
short time. Unlike the extraction method, however,
isotope determination does not result in any automatic
separation of the binding agent from the rest of the
mineral mix. Therefore the removal of the binder must
be performed in an additional step which considerably
adds to the total analysis time, since otherwise the next-
following sieve analysis of the rock mixture to deter-
mine the grain-size distribution, which cannot be per-
formed prior to the separation of the binder component,
would not be possible. Also, problems would arise in
case the determination of the content of additives would
have to be performed, for example, by sedimentation.

It is therefore the aim of the invention to improve the
method described above such that it will permit the
processing of samples of relatively great mass in a com-
paratively short time and nevertheless permit separation
of the binder from the rest of the material mixture con-
sisting of rock and sometimes additives. Another aim is
to create an apparatus suitable for the practice of the
method, by means of which the binder content of the
sample can be determined in a simple manner.

For the achievement of this aim provision 1s made in
accordance with the invention to perform the removal
of the binder from the sample by thermal degradation.
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2

The invention i1s based on the knowledge that bitu-
men or bituminous binders, which are contained In
various materials, especially paving materials, consist of
organic components which can be removed from sam-
ples of the material by heating the latter. This removal
of the bituminous component, referred to generally
hereinafter as *‘thermal degradation,’” can be referred to
as combustion in the presence of oxygen, on the one
hand, and on the other hand as thermal decomposition
in the absence of oxygen. In practical applications, both
kinds of degradation may be involved. Furthermore,
the invention is based on the knowledge that character-
istic temperature ranges exist in which, if they are main-
tained, only the bituminous component of the said pav-
ing materials is decomposed or burned, and, if the ther-
mal degradation is continued for sufficient time, it is
removed entirely from the starting matenal, so that the
weight loss of the samples due to this 1s a direct measure
of their original binder content. At the same time the
advantage is obtained that the rest of the components of
the paving materials here involved are neither decom-
posed or burned or in any other way adversely affected,
so that the analysis of the remaining components in the
conventional ways offers no difficulty whatever after
the removal of the binder component.

Moreover, the invention offers the advantage that
samples weighing approximately one to five kilograms
can be completely freed of the binder by thermal degra-
dation of the latter within fifteen to thirty minutes.

The invention will be further explained below by
embodiments in conjunction with the appended draw-
ing, wherein: |

FIG. 1 is a graphic representation of the weight loss
of a sample of bituminous paving materal by thermal
degradation of the binder after sufficient preliminary
drying of the sample;

FIG. 2 is a diagrammatic representation of the indi-
vidual steps in the practice of the method of the inven-
tion; N

FIG. 3 shows an apparatus for the largely automatic
practice of the method according to the invention, and

F1G. 4 is an additional graph of the weight loss of a
sample of bituminous paving material by the technical
degradation of the binding agent, wherein the method
of the invention is largely automatic.

FIG. 1 shows graphically the course of the thermal
degradation of the binder on the example of a sample of

1299.8 g of ground asphalt. The sample was first predried

in the usual manner for at least one day at about 105" C.
to remove the moisture content. Then the sample was
exposed to an average temperature of about 550° C. in
an electrically heated oven. The duration of the heat
treatment is recorded in minutes along the abscissa n
FIG. 1, while the measured weight loss of the sample 1s
given in grams along the right side of the ordinates and
the temperature prevailing in the oven is given along
the left side. The wavy temperature curve represented
at 1 is a result of the conventional temperature control,
which leads to temperature fluctuations between prese-
lected minima and maxima.

The weight loss of the sample represented by curve 2
shows that only a very slight weight loss occurs within
the first three to four minutes. Accordingly, the weight
loss of the sample produced by the incipient decomposi-
tion or combustion of the bituminous binder increases

steeply for a period of up to about twenty minutes,

while after that virtually no increase in the weight loss
can be observed. It can be concluded from this that,
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after about twenty to twenty-five minutes, all of the
binder contained in the sample is decomposed or burned
and removed from the sample, so that the thermal deg-
radation can be considered complete after twenty-five
minutes. The analysis of the binder content takes in this
example no more than about half of the time that would
be required by the known analysis by extraction. The
weight loss of the sample in the example represented
amounts to 16.3 g, which corresponds to a binder con-
tent of about 5.44 wt. % in the starting sample.

In addition to the more rapid removal of the binder
from the sample, the method of the invention offers the
additional advantage that the remainder of the specimen
after the thermal degradatlon of the binder, in contrast
to the extraction process, is completely dry on account
of the previous heating, and therefore can be subjected
immediately to a sieve analysis, resulting in a further
reduction of the time required for the complete analysis.
It 1s advantageous to subject the remaining mineral
mixture to the sieve analysis, not while it is hot, but after
a certain cooling performed preferably to the ambient
temperature, so as to prevent the grains from sticking
together or adhering too tightly to one another or to the
sieves -and thereby affecting the sifting process and
especially the sifting rate. No impairment of the sieve
analysis by the preceding thermal degradation of the
bitumen or bituminous binder has been as yet observed.
In case of necessity, a determination of the content of
additives can be made in addition to the sieve analysis,
if such determination cannot be performed also by
screening.

In the analysis of samples of a precisely known binder
content, it has further been found that the temperatures
commonly used previously in the predrying, of about
105° C., are too low to evaporate all of the moisture
contained in the sample, even if the predrying is per-
formed over several days. Therefore it is proposed in
accordance to the invention to perform the predrying at
higher temperatures, preferably at 200° to 300° C. After
such temperatures were applied for 24 hours, for exam-
ple, no marked weight losses that could be attributed to
the removal of residual moisture could be observed
during the thermal degradation of the binding agent.
This 1s possibly to be attributed to the fact that, at 105°
C., substantially only the surface moisture is evapo-
rated. while at higher temperatures the monsture that is
in the pores is released.

In the thermal degradation of the binding agent a
temperature of about 550° C. should not be exceeded,
since at about 600° C. a decomposition of limestone
begins, which is added to many paving materials of the
kind herein concerned as an additive or filler. Espe-
cially at temperatures around 900° C., additional weight
losses occur which can be attributed only to the decom-
position of limestone to calcium oxide and carbon diox-
ide. In the case of the decomposition of the limestone or
of any other additive which takes place parallel to the
thermal degradation of the binder, then both the mea-
surement of the weight loss of the sample, performed to
determine the binder content, and any later sedimenta-
tion performed to determine the additives content,
would lead to inaccurate results. Therefore it is pro-
posed 1n accordance with the invention to perform the
thermal degradation of the binder at temperatures up to
no more than 550° C,, so that on the one hand the binder
will be completely removed from the sample, and on
the other hand the limestone can be left unaltered in the
sample.
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Particularly good conditions will result if the predry-
ing 1s performed at a temperature between 105° and
300° C. and the thermal degradation of the binder is
performed at a temperature between 300° and 550° C.
The assurance is thus given in the predrying that, in
spite of an improved drying action, the binder content
will be completely preserved, whereas during the ther-
mal degradation only the binder, not the limestone or
other additives, will be wholly or partially removed
from the sample. The duration of the predrying can thus
be reduced to about three hours, since after this time
about 90 wt. 7% of the moisture content has already been
removed, and therefore there will be no more than a
slight error in the binder content, which can be ac-
cepted.

To accelerate the above-described method of analysis

1t has proven to be desirable to pass air, air enriched
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with oxygen, or pure oxygen over the sample during
the thermal degradation of the binding agent, which can
be accomplished by means of an on-site air compressor
or with the aid of bottled oxygen. To prevent any cool-
ing of the oven or sample temperature by the entering
cold gas it is advantageous to warm it to the tempera-
ture of the oven interior before introducing it into the
oven, thereby virtually excluding any delaying of the
thermal degradation of the binder due to heat loss. In
addition, the preheating of the air or oxygen presents
the advantage that very large sample grains, especially
grains of basalt, will not be shattered by abruptly occur-
ring thermal tensions, which might result in a change of

- the grain-size distribution of the minerals in comparison
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to the original sample.

The air or the oxygen is best passed over the sample
at a defined rate. If air is used, an air feed rate of 400 to
600 1/h has proven to be especially desirable for samples
up to about 1 kg. With such air feed rates the period of
ttime needed for the complete removal of the binder
from the sample by thermal degradation can be reduced
to about half of that required for thermal degradation
without air feed. At air feed rates between 100 and 1000
I/h, a minimum was found for the period of time needed
for removing the binder from the sample. At low feed
rates or greater feed rates, longer analysis times were
the result. In the case of samples over about 1 kg, air
feed rates of up to 1500 1/h may be desirable.

Another means for reducing the time required for
thermal degradation is to spread the sample placed in
the oven over as large an area as possible. If this is not
possible for lack of space, it is desirable to supply me-
chanical energy to the sample during the thermal degra-
dation by subjecting it or the vessel containing it to a
shght shaking or stirring process, for example, if it is
performed so gently as not to produce any change in the
grain size distribution. In this manner the advantage is
obtained that, during the thermal degradation of the
binder, all parts of the sample can be exposed directly to
the air or additional amounts of air or oxygen can reach
all areas of the sample.

The individual steps performed in the method of the
invention are represented diagrammatically in FIG. 2.
An oven 3 1s used for the predrying of the sample, being
operated at an mnternal temperature of 200° to 300° C.
After removal from the oven 3 the sample is subjected
to cooling indicated by an arrow 4, which can best
result in cooling to the ambient temperature so as to
avoid affecting the next-following first weighing of the
sample by means of a scale 5. After weighing, the binder
contained 1n the sample is subjected to thermal degrada-
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tion in an oven 6 and thereby completely removed from
the sample. Then the remainder of the sample is cooled
again to the ambient or room temperature, as indicated
by an arrow 7, and then is weighed again on another
scale 8 or also in scale §. After the second weighing the
remainder of the sample can be subjected to a sieve
analysis in a sifting device 9 consisting of several sieves
of different mesh size.

Alternatively, it would be possibie to treat the sample
in a mixing and conveying drum with an inclined axis,
heated externally by electricity, to which the sample as
well as air or oxygen are fed through the one end wall,
while the other end wall serves for the removal of the
treated sample. The time of stay of the sample in the
mixing drum can be established by the rotatory speed
for a given inclination of the axis. By the additional
creation of ribs or paddles on the inside of the drum
jacket, the sample can be kept 1n constant movement
during the treatment, so that the entire surface of the
sample can be reached by the air or oxygen.

So that not every sample will have to be observed in
the procedure described above, to see whether the
binder has already been completely removed, the sam-
ples are best kept for a period of time at the temperature
selected for the thermal degradation, which will be
slightly longer than the maximum period of time that
has been determined for the accomplishment of the
complete removal of the binder from a number of differ-
ent samples. In this manner it is possible to fix the time
of stay of the samples in the apparatus that is used in the
individual case. The same method can be applied to the
predrying.

In a preferred embodiment, the method of the inven-
tion including the predrying can be performed largely
automatically with an apparatus in accordance with
F1G. 3. The apparatus contains an oven 12 supported on
a frame 11 and having a completely closed housing 13
which has a door, not shown, for the insertion and for
the removal of samples 14. In the housing 13 there i1s a
container 18 which preferably consists of a metal mesh,
basket or grid which is stable at high temperatures, so
that the inserted sample 14 can be gradually heated and
ventilated on all sides. Alternatively it would be posst-
ble to provide a box-like container of high-grade steel or
the like and pack the sample in a wire mesh or the like.
The container 15 is supported on legs 16 whose upper
ends extend into the interior of the housing 13 and
whose bottom ends are fastened on the weighing plat-
form or tray of a scale 17, and whose midsections are
mounted for sliding in bushes 18 consisting of refractory
and heat blocking material. These bushes 18 are fixed In
vertical bores in the floor of the housing 13. In this
design the upper ends of the legs 16 form a support for
the scale 17 for the container 18. Therefore it 1s possible
constantly to study the weight of the sample 14 placed
in the container and read any weight losses directly on

the dial of the scale 17.

The scale 17 is preferably one with an electrical or
electronic display in which the signal produced by an
expansion strip or an electromagnet or the like 1s deliv-
ered to an output intended for the remote display of the
result of the weighing. This output 1s connected by an
electrical conductor 19 to a digital-to-analog converter
20 which converts the digital signal to an analog signal
and delivers it to an output which is connected to the
corresponding terminal of an electnically controlled x/1
recording apparatus 21 which serves for the automatic
analog recording of the weights measured by the scale
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17 in relation to time. The recording apparatus 21,
which can be a conventional pen recorder, a graphics-
capable printer or plotter or even an oscillograph or the
like, i1s preferably a multiple recording instrument with
at least two switchable or parallel-operating measuring
points, so that at least two magnitudes can be recorded

‘alternately in succession or parallelly. In the embodi-

ment a dual recorder is provided to whose one measur-
ing point are fed the signals coming from the analog-to-
digital converter.

Within the oven 12, whose temperature can be con-
trolled, a temperature sensor 22, e.g., a thermocouple, is
disposed just above the container 13, and 1ts output

signal is fed through an electrical conductor 23 passing
insulated through the housing 13 to an additional mea-
suring point of the recording apparatus 21. The temper-
ature sensor 22 serves to measure continuously the tem-
perature actually prevailing in the vicinity of the sample
14, while the recording instrument 21 performs the task
of recording this temperature analogously and step-wise
or continuously.

Just above the container 18§ there 1s furthermore a
tube 24 with a plurality of openings facing the container
15 and serving for the introduction of air; it is connected
by a tube 235 passed insulated through the housing 13 to
a compressed-air connection 28a, an Oxygen source or
the like. Also, a control valve 26 for adjusting the rate
of feed of the gas and a flow meter 27 for determining
the actual rate of flow, are inserted advantageously into
the tube 25. The tube 25 can be coiled helically outside
of the container 15 and can be jacketed with a heating
means, not shown, to heat the gas, before it enters the
container 15, to the interior temperature of the latter.
Lastly, a camshaft 28 1s disposed above the container 15
and can be rotated through a diagrammatically indi-
cated gearing 29, a shaft or the like, by an electric motor

30. On the camshaft 28 1s mounted a sleeve 31 which

bears, on a linkage 32 brought insulated through the
housing 13, a coupling 33 which if necessary can be
coupled to a coupling means 34 of the container 15 in
order to impart a slow shaking movement to the latter
during the analysis. The coupling 33 consists, for exam-
ple, of a hook which can be hung in an eye on the con-
tainer 15 and then can be lifted together with the latter.

The process in accordance with the invention is per-
formed by the use of the apparatus of FIG. 3 in the
following manner:

The sample 14 1s placed in the oven 12 at a relatively
low oven temperature of, for example, about 100° C,, so
that the temperature within the container 15§ continu-
ously rises to about 550° C. and then fluctuates about

~ this level. The precise temperature is controlled by

55

65

means of the temperature sensor 22. At the same time
the weight loss of the sample 14 is continuously deter-
mined by means of the scale 17. Since the weight loss no
longer varies after the sample 14 has been in the con-
tainer 15 for about 20 to 25 minutes, it can be assumed
that the thermal degradation of the binder 1s complete
after this period of time.

Special advantages result from the use of the record-
ing instrument 21. In FIG. 4 the recording of the analy-
sis made with a conventional dual recorder 1s repre-
sented. In a Cartesian system of coordinates, the time in
minutes is recorded on the abscissas corresponding to
the velocity provided for the paper advance or the hike
of the recording instrument 21, while on the left of the
ordinates is recorded the temperature at the tempera-
ture sensor 22 and on the right (from the top down) the
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weight loss of the sample 14, which is referred to the
initial weight of the sample 14 upon its introduction into
the container 15.

As FIG. 4 shows, both a curve 35 representing the
temperature and a curve 36 reflecting the weight loss
have a characteristic break 37 and 38, respectively. The
break 37 1s attributed to the fact that the temperature at
the location of the temperature sensor 22 at first rises
comparatively slowly, and during this time any water
or the like that might still be in the sample 14 is evapo-
rated. But as soon as the water is removed from the
sample 14 (break 37), evidently a burning of the binder
takes place abruptly, thereby abruptly and briefly rais-
ing the temperature at the location of the temperature
sensor 22 disposed just above the sample 14, even above
the level of 550° C. that i1s desired, and shortly thereafter
dropping it back to the level of about 550° C. On the
other hand the break 38 is attributed to the fact that the
weight loss occurring up to the break is to be attributed
mainly to the comparatively slow loss of moisture,
while at the break 38 the abrupt thermal decomposition
of the binder takes place, resulting in a comparatively
rapid and likewise abruptly occurring weight loss of the
sample. All measurements performed with the appara-
tus of FIG. 3 have surprisingly shown that the two
breaks 37 and 38 of all samples coincide at the same
abscissa, and that the relative positions of these breaks
in the coordinate system depend, among other things,
on the kind and quality of the samples 14, the sample
weight, and the particular experimental circumstances.

What is especially important for the practical and
economical application of the method of the invention
1s the fact that the break 38 can be considered as the
point at which the removal of the moisture from the
sample 1s largely completed and the thermal decomposi-
tion of the binder substantially begins. Therefore the
portion of the weight loss caused by the decomposition
of the binder, and hence also the binder content of the
sample, are computed from the difference between the
weight loss measured at the break 38 and the weight loss
which 1s obtained in the area 39 of curve 36 reached at
the end of the decomposition, and changes virtually not
at all even if the temperature of about 550° C. is long
sustained. Since the weight loss at break 38 in FIG. 4 is
about 18 g. and 1n area 39 it is about 65 g. the binder
content 1n the sample can be computed at approxi-
mately 47 g.

An especially preferred variant of the method of the
Invention thus consists in recording at least curve 36
indicating the progress of the weight loss, doing so
continuously or step-wise during the heating of the
sample 14 in the oven 12, and, when area 39 of curve 36
1s reached, determining the weight loss due to the de-
composition of the binder from the above-mentioned
difference. Numerous tests with different kinds of sam-
ples which contained a known content of binder have
shown that the binder contents determined by the
method shown in FIG. 4 correspond to the known
binder contents with the accuracy necessary for practi-
cal purposes. An important advantage is that the sam-
ples 14 do not have to be subjected to any predrying,
and that nevertheless the desired binder contents are
available as soon as area 39 of curve 36 is reached. Thus
the results are immediately available, regardless of the
nature and amount of the sample 14, upon the comple-
tion of the thermal decomposition of the binder, i.e., at
the soonest possible moment in each case.
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For a rapid and accurate analysis it has been found
desirable to dispose the temperature sensor 22 in the
contamer 15 at a defined distance from the sample 14,
because it has been found that this has a good influence
on the definition of the break points 37 and 38. In the
embodiment represented, a distance of the temperature
sensor 22 from the sample 14 of about 15 cm has proven
to be especially desirable. |

To accelerate the thermal decomposition of the
binder, air can be supplied during the analysis at the
stated rates of feed, which can be controlled by the
valve 26. It has been found desirable to use a container
15 of a size of about 30 cm X 30 cm, and a toroidal tube
24 disposed above it and having holes of a diameter of
1-2 mm and a distance apart of about 30 mm, in order to
distnibute the air stream uniformly over the entire sam-
ple and thereby effectively accelerate the decomposi-
tion of the binder. At the free end the tube 24 is best
closed air-tight so that the air can issue only in the direc-
tion of the sample 14.

It 1s furthermore possible to supply mechanical en-
ergy to the sample at one or more points by connecting
the couplings 33 and 34 together and turning on the
shaking device 28-32. The shaking action can as a rule
be himited to brief phases of several seconds during the
decomposition of the binder in order to accelerate its
complete removal from the sample and to reach portion
39 of curve 36. For this purpose it is desirable to make
the actual sample holder of a screen or mesh or the like,
and to dispose beneath it a tray on the scale 17 so that
the matenal freed from binder will be able to fall, while
the shaking 1s in progress, onto the tray and thus be
removed from the continued decomposition process.
This will prevent such material from coating itself
around the matenal particles still containing binder and
thereby interfere with their decomposition.

Surprisingly, 1t has finally been found, and it is impor-
tant to the practical application of the invention, that
the weighing of the sample with the apparatus accord-
ing to FIG. 3 suffices to determine the binder content
with the necessary accuracy, i.e., the sample does not
have to be additionally weighed before entering the
oven 12 nor after its removal therefrom and complete
cooling. Therefore, after a sample has been removed
from the oven 12 and cooled to about 100° to 200° C.
the next analysis can immediately be started.

The invention is not limited to the embodiments de-
scribed, which can be modified in many ways. The
predrying in the procedure of FIGS. 1 and 2 could be
performed by means of microwaves, for example. Fur-
thermore, it is not necessary to treat all samples at the
same temperatures and/or for equal time intervals if the
procedure of FIGS. 3 and 4 is chosen. If the sample 14
in this case 1s already sufficiently predried, the curve 36
(FIG. 4) automatically changes to curve 2 (FIG. 1).
Besides, other designs can be provided which permit a
continuous or step-by-step weighing of the sample 14
while it is being arranged in the oven 12.

WORKING EXAMPLES

1. A sample of ground asphalt was used, which had a
known composition, and weighed 326.7 g, and which
was made with a mineral mixture of basalt and sand as
well as limestone as fillers, with bitumen as binder.
The mineral mixture contained 30 wt. % of grains of
less than 2 mm diameter, 20 wt. % grains of more

- than 16 mm diameter, and 50 wt. % of grains of grain
sizes between these two sizes. In accordance with the
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procedure of FIGS. 1 and 2, the sample was predried
for several days at 105° C. and then treated in an oven
at 500° C. After a treatment of twenty minutes the

maximum weight loss was reached, which amounted

to 13.2 g, corresponding to a binder and moisture
content of 4.04 wt. 9. Comparative measurements
with similar samples predried at 200° C. for the same
penod of time showed a weight loss of only 11.76 g,
corresponding to a binder content of 3.6 wt. %. From
this it is found that the samples predried at only 105°
C. still contained a moisture residue of 1.44 g or 0.44
wi. %. By the introduction of air into the oven at a
rate of 600 1/h, the period of time required for the
removal of the binder from the sample could be re-

duced by about 50% under otherwise the same condi-
tions. |

The result of the analysis agreed precisely with the
known composition of the ground asphalt analyzed.

A sample of fresh paving material (asphalt concrete)
with an initial weight of 1297.3 g (including an un-
known moisture content) was treated as in FIGS. 3
and 4, without shaking.

At a weight loss totaling 62.9 g up to arrival a* por-
tion 39 of the curve, the break point 38 was situaicu at
a weight loss of 15.4 g. From this it 1s found that the
sample contained 15.4 g corresponding to 1.19 wt. % of
moisture or water, and 62.9—14.4=47.5 g correspond-
ing to 3.66 wt. % of binder. The air was fed at a rate of
about 1500 1/h. The analysis was discontinued after
twenty minutes since no further weight loss could be
detected.
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The result of the analysis agreed with the above-
stated binder content of 3.8 wt. 9% with an accuracy
sufficient for practical applications.

I claim:

1. A method of determining the binder content of
bituminous building material including a mixture of a
mineralic constituent, a bituminous binder and moisture
comprising the steps of: preparing a sample of said ma-
terial; heating the sample to a temperature between 300°
C. to about 550° C. to thermally remove the moisture
and the binder without substantially decomposing the
other constituents of the mixture; generating during said
heating step a curve which reflects total weight loss of
the sample in relation to time; ending the heating step
when the curve shows that removal of the moisture and
decomposition of the binder has substantially ended;
taking from the curve a break point which shows up to
which time the weight loss is substantially due to the
removal of moisture from the sample and from which
time the weight loss 1s substantially due to a decomposi-
tion of the binder; determining the binder content of the
sample from the difference between the total weight
loss of the sample and the weight loss of the sample at

the break point. |

2. A method according to claim 1, wherein the sam-
ple is heated to 500° to 550° C. to thermally remove the
binder.

3. A method according to claim 1, comprnsing the
step of applying mechanical energy to the sample dur-
ing thermal removal of the binder.

4. A method according to claim 1, comprising the
step of feeding additional oxygen to the sample during

thermal removal of the binder.
- K ¥ X b 3
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